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Preface 



Expert Pane] Report: Guidelines for the Diagnosis 

and Management of Asthma — Update on 
Selected Topics 2002 (EPR— Update 2002) 
provides timely information on several 
sel|cteci piiority asthma topics. It updates 
recornTneikiati0n«^ of the Expert Panel Report 
2: Guidelines for the Diagnosis < 
xiifA$thnM§PR-2). 



developing this report. Sincere appreciation 
also goes to the 40 organizations (professional 
societies, voluntary organizations. Federal 
agencies) that comprise the NAEPP-CC for 
their thoughtful review and comments in 
approving content of this report. 

Ultimately, broad change in clinical practice 
depends on the influence of local physicians 
and other health professionals who not only 
provide state-of-the-art care to their patients, 
but also communicate to their peers the 
importance of doing the same. We are opti- 
mistic that over the next several years, the 
joint efforts of the NAEPP, its CC member 
organizations, and committed professionals 



^he'cxiirent update^ was developed using 
a new approacil tli|^vill make the asthma 
guidelin^^a d^a^amid^'and timely guide for 
pjacticing clinicians. "^eN^itional Asthma 
Edition and Prevent!® P||^m (NAEPP) 
Science Base Cojt^|dll^|eguLirlv reviews the 
scientific lit^piure as an ongoing piocess t(^^ ' 
. identify topic-sTOat warrant Mnore ^^0P^^St the local level will result in extensive 
s.and systematic revi^^ pqr this update,^ t&'^r " implementation of the recommendations in 
^a^miittee has focused on a few of the more . the EPR— Update 2002 and EPR~2. We ask 
J^^^ff ^^^S asthma issues ratlier than updating^^ for the assistance of every reader in reaching 
all triples at.once. This app^ch should pmii^ our ulttpiate goal: improving asthma care 
vide more expeditious upd^s in tfe^aiUro^ and;m^^|ii%y of life for every patient with 
thus adding lo the value of t|e guidelines as ^ asthrf^d their families, 
a living docuiiyent^^^ * ^ ^^^^ "^'f^^'^^^' 

"""^ '^^■'''■^ ' ^%blicailu]is irom the NAEPP can be ordered 

th||)ugh National Heart, Lung, and Blood 
laltltute Information Center, P.O. Box 30105, 
Bethesda,:MQ|0924r^ Publications are 
also jvai1ab|e,Sffi^Sigh the Internet at 

'^nhlbi.htm. 

\ 



The Committee recommends to the NAEEJP 
Coordinating ComrriiTiee when a review is 
warranted and, upon concuffi^ce by the CC, 
an expert panel is convene d^^pert panel 
members are independent tto^^ who rep- 
resent a multidisciplinary group bf clinicians 
and scientists possessing expertis^^^inical 
management. They make recomm^d^tionj 
based on their interpretation of the bestenS 
most current evidence available. >j 

The 2002 update to the asthma guidelines 
has been developed under the able leadership 
of Dr. William Busse, Panel Chain The 
National Heart, Lung, and Blood Institute 
sincerely appreciates the work of Dr. Busse 
and all members of the Expert Panel in 




aude Lenfant, M.D. 

Director 

National Heart, Lung, and Blood Institute 
Chair, National Asthma Education and 
Prevention Program Coordinating Committee 
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Introduction 




Asthma is a chronic inflammatory disease 
of the airways that has created a significant 

public health burden. In the United States, 
more than 1 1 million people reported 
having an asthma attack in the year 2000, 
a||^|t\ore"than D^percent of all children 
yUuhger than age 18 reported having 
asthma attacks. In 1999, asthma was 
res^|i^£ij^ie for 2 million emergency depart- 
ii|^#isits, 47.3^^00 hospitalization with 
asthma as a prim2')T'^diagnosis, and 4.426 
death$. l^iie rales on^'^^^italization have 
i^l^ged^he same or lower since 1980 for 
all age groups, exc^g| chlldreo^younger than 
age 15. Mortality rates ftaV^fe||ned overall 
since 1995, by I a disparity ait lon^ ethnic 
groups remaias; Asthrna mortality is nearly 
^*%y#Bes high^^relil Wdck males than in whita'*'' 
i^hs and 2.5 ttees &glier in black females 
than in white females Renters for Disease 
Cor|l;rqJ;^^jid Preventic^ 



Scientific aA^c^s over the last 15 years have 




iderstanding <sf the^mecha- 
development of 



led to a 
nisms of asi 

therapeutic apprc^pi|^^at can reduce 
morbidity and imprtave the quality of life 
among persons with ast^m£Xo help health 
care professionals bridge tl^^af) between cur- 
rent knowledge and practice, the National 
Heart, Lung, and Blood Institute s (NHLBFs) 
NAEPP has convened expert pan#b jtx> pre- 
pare clinical practice guidelines foi^%e" 
diagnosis and management of asthma. Tlie 
NAEPP Coordinating Committee, under the 
leadership of Claude Lenfant, M.D„ director 
of the NHLBI, convened the first Expert 
Panel in 1989. The Panel was charged with 
developing a report that would provide a gen- 
eral approach to diagnosing and managing 
asthma based on current science. The NAEPP 
Expert Panel Report: Guidelines for the Diagnosis 
and Management of Asthma (NAEPP 1991) 
was published in 1991. Recommendations 
for the treatment of asthma were oiganized 
around the following four components of 
effective asthma management: 



m Use of objective measures of lung func- 
tion to assess the severity of asthma and 
to monitor the course of therapy 

■ Environmental control measures to avoid 
or eliminate factors that contribute to 
asthma severity 

m Comprehensive pharmacologic therapy 
for long-term management designed to 
reverse and prevent the airway Inflamma- 
tion characteristic of asthma, as well as 
pharmacologic therapy to manage asthma 
exacerbations 

■ Patient education that fosters a partner- 
ship among the patient, his or her family, 
and clinicians. 

The NAEPP convened a second Expert 
Panel in 1995 to review the entire 1991 
repo!:t and update it, if necessary, based 

on review of the literature published since 
1991 and on clinical experience with imple- 
mentation of the reports recommendations 
for clinical practice. The NAEPP Expert 

Pmel Report 2, Guidelines for the Diagnosis 
' md Mana^emmt of Asthma (EPR-2) was 

p^4li^W|||4^^ 

The NAEPP recognizes that the value of 
clinical^pracl4l^|L^xiidelines tes in their pre- 
sentation commend:4t^Ms based on the 
best and rriailt^|i^^rent^i|li^ available. 
However, higli-quaiity research on all areas 
Q^asthma management is not available, and 
v"^olgr||ific examination and discovery often is 
"fflfeiised on only a few areas at any given 
time. The NAEPP concluded that an effi- 
cient approach to updating the clinical 
practice guidelines would be to Identify 
selected questions that warrant intensive 
review and possible update, based on either 
the level of research activity reflected in the 
published literature or the level of concern 
or controversy in clinical practice. Position 
statements on these topics would be 
published as NAEPP Expert Panel Report 
Updates, and would be incorporated into the 



3 



Introduction 



Web-based version of EPR-2. Thus, the NAEPP 
Expert Panel Report is a dynamic document that will 

be updated continuously with position statements 
on topics of interest to the community of patients, 
clinicians, and organizations d^^dicaied to improving 
asthma care. ' S ^ i 



The NAEPP chai^^^^^isjaence Base Sommittee with 
the responsibility moriilotlii^ Itie scientific litera- 
tur^dentifying topics for review, determining ti^;. 
need for changes in the EPR~2, and prepariri|^k 
priate updates. The Science Base Qorimii^ee liT 
multidisciplinaxy 'group of clinicians and scientists with 
expertise in asth 



■ Prevention 

• Effects of early treatment on the progression 
of asthma. 

The appendices to this report contain updated step- 
wise and dosage charts and a list of abbreviations 
and acronyms. 

This report revises the EPR-2 Stepwise Approach for 
Managing Asthma to incorporate findings from the 
review of the scientific evidence. These guidelines are 
intended to inform, not replace, clinical judgment. 
,0f course, the clinician and patient need to develop 
lividual treatment plans that are tailored to the 

c needs and circumstances of the patient. 
^ report is an official regulatory document 
^Wzny Governrlfent agency. 



■1 



ipanagement. i^p'group irw 
health professional^ in the areas of general medieitilf 
family practice, pediabdc^; emergency and critical caie, 
allergy, pulmonary medicine, pharmacy, and^|igalth 
education. The Science Base Committee rep^^^^Ae 
NAEPP Coordinating Commi^tee^ .which compiises 
representatives from 40 professional societies, voluntary^ 
organizations, and Federal agencies < ^ 

This report, the NAEPP Expert Pane] RepomOuidehnes 1939 to|diritify priority areas for review and possible 
for the Diagnosis and Management of Asthma^ Update on ^ 
Selected Topics 2002 (EPR— Update 2002), J^nts 
recommendations for the management of asthn^^^t. 
will help clinicians and patients make appropriate " 
decisions about asthma care on the following topics: .^^.^ 



;us ^ To Develop This Report 

sMnce Base CtSirtilttee met in April 



Medications 

• Long-term management of asthma in children! 

- Effectiveness of inhaled corticosteroids for 
children with mild or moderate persistent 
asthma compared with other medications 

- Safety of long-term use of inhaled 
corticosteroids 

• Combination Therapy: The addition of other 
long-term-control medications to inhaled 
corticosteroids 

• The effect of antibiotics on acute asthma 
exacerbations 

Monitoring 

• Written asthma management plans compared 
to medical management alone 

• Peak flow-based compared to symptom-based 
written action plans 



updat»f recommendations in EPR-2. The Committee 
useFa nio,<^^ pelphi tecimique to rank all major 
EPR-2trlli^iTecomme%tati8m according to 
whether major new studies fiad be§0^published in that 
^^area or the area was of considerab^^plnical interest 
but lacking in consistent evidence at the time EPR--2 
was^eveloped. At tfe.same time, tiie i^fency for 
Heakhcare Research and Quality (AHRQ)Hhrgugh 
its o\^:routine process of soliciting questpSi' lrSm 
the meiical community for the development of 
evidence reports, received que^ltons on asthhia from 
the American Academy of Pediatrics and the 
American Acadejyiy of Family Physicians. Several of 
the topics were criiTip|it|J)le to those identified by 
NAEPP Science Base Committee, so the NHLBI 
worked with the AHRQ to develop a contract with an 
AHRQ Evidence-Based Practice Center. An AHRQ 
contract was awarded to the Blue Cross Blue Shield 
Association Technology Evaluation Center to conduct 
a systematic review of the evidence (SRE) on the 
topics listed earlier. 

In August 1999. the AHRQ Evidence-Based Practice 
Center began to perform comprehensive review of the 
literature on each of the selected topics; to prepare 
evidence tables depicting study design, research 
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variables, and reported outcomes; and to summarize the 
literature findings in a narrative report. This report, 

however, was not intended to make judgments about 
the implications of the findings for clinical practice. 
The Evidence-Based Practice C^il^r 3 methods for 
conducting the SJ(E 'ff^lMescribed in 4^tail elsewhere 
(Blue Crc)ss and Blue ShieldAssociation Technology 
Evaluation Ceni^j;) and arelumrriarized here. 

, The Evidence~Ba^rf;Bjactice Q^pl;et ti|fmed a 
Technical Advisory Group ccnnposecl of asthma 
specialists and piimar>' catcj physicians, including 
sev#lt members of the Ni^PP Science B.ase..,.. 
Commitlee. The literatiifS search in^lyd^^ii!- 
lengtii reports published in peer~r#||ived mldrcatll 
Journals and ,ai tides in English or jlxi&Mshed ip f%Vi 
foreign languagll with English abstracts. Studies ; 
that did not inclii^ayitrol groupgW the research 
design were excluded^E^m review '(excegl for thoM) 
that dealt with the topic gj[ adverse effects of inlialed , 
corticosteroids), and rrfcst .of the^ included Irij^^^ere 
randomized. Specific criteria that defined p^^fe; 
populations of interest, outcom^k of Interest, types 
of interventions, and study design weje established 
for each topic. A comprehensive l|ferat\|[:#^earch 
performed using key text words and IVfiSM terms 
(Medical Subject Heading) to identify all relevant 
controlled clinical trials. (Key words included^^^r 
example, all long-term-control asthma medicifio&, 
antibiotics in asthma, peak expiratory flow rate petei,^ 
action plan, and self-care monitoring.) Both the ^ 
MEDLINE and EMBASE databases were searched for 
all articles published from 1980 through August 
2000. In addition, the search included potentially 
relevant studies published before 1980 but referenced 
in the post- 1980 literature. 

The search retrieved 4,235 English and 343 
non-English language references. One member of 
the Evidence-Based Practice Center s study team 
reviewed abstracts; a second team member 
reviewed any excluded abstracts. On the basis of 
this abstract review, 668 full-length journal arti- 
cles were retrieved and rated independently by 
two study team members against study selection 
criteria. Eighty-seven articles met the study selec- 
tion criteria to be included in the SRE. Data from 
these 87 articles were abstracted for evidence 
tables by two reviewers and were recorded in 



an electronic database. Data elements included cat- 
egories such as study design and methods, patient 

characteristics, lung function outcomes, symptom 
outcomes, medication outcomes, utilization 
outcomes, and adverse events. 

I A quality assessment of the studies was performed 
to enable sensitivity analysis comparing the results 
and conclusions reached from all included studies 
with the results and conclusions of a subgroup of 
higher quality studies. Quality was assessed on 
three domains: concealment of treatment allocation 
during randomization, double-blinding, and han- 
dling of withdrawals and exclusions. Quality also 
was assessed on domains deemed pertinent to 
asthma research, such as establishing reversibility of 
a^yay obstruction, controlling for other medication 
ul#reporting compliance, addressing seasonality, 
; and g priori reporting of power calculations. 

^^.rvl^4^|etaia performed to assess the benefits 

f < o^il8ingiqng~ad^ inhaled beta2 agonist medica- 
:■ .:,tion to int^^ corticosteroids as treatment of 
yie jp^^istent asthma. 




February 2' 



"^^bmitted a ^ 



ividence-Based Practice Center 
'report of the SRE to the AHRQ. 
The NAEPP Science Base Committee, serving as an 
Expert Panel, met in March to reyiew the Evidence- 
Based Prat^gQenter s report ar^^odnterpret the 
implications for clinical practice and the recommenda- 
tions included in EPR-^'}ie Expert Panel reached 
consensus on wh^^g, the evidence suf^orted the 
recommendations maile in EPR~^r indicated a need 
for revision. The Expert Panel then assigned writing 
commit<j,.^es to develop position statements on each of 
the topiii: Each Panel member was assigned to one of 
the writing committees. The Expert Panel noted that, 
for some topics, significant studies had been published 
in the 7-month period between the Evidence- Based 
Practice Centers search of the literature and the sub- 
mission of its report. The Expert Panel agreed that the 
writing committees would include their own review of 
additional literature published since August 2000 and 
use MEDLINE searches as appropriate. The distinc- 
tion between the two literature reviews is noted in the 
position statements by separating discussion of the 
Evidence-Based Practice Centers SRE and the Expert 
Panels Additional Literature or Information, Further, the 
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source and level of the evidence used to justify Panel rec- 
ommendations for sustaining or revising EPR-Z are noted 

in parentheses following the recommendation. (That is, the 
level of evidence is categorized A, B, C, or D according to 
the description below. If the source «rf the evidence is from 
the SRE, the category is fjrececieci by ihe nolation ''SRE"; 
if the source is the Expert Pane&additional literature, 
there is no prefix^^pj^ ^fysiexri used to describe the level 
of evide^ice is as folfiv^s Qadad el aL 2000): 



■ Evidence Category A: Randomized coTiLrolIed 
trials -(RCTs), rich body ;af daca« limdeiieeiis torn 
end points of well-designediRp3kthal provide a 
consistent p^lfem df findings^cijS population for 
which the recbmmendation is made. Category A 
requires substantial .numbers of studies involling 
substantial numbers of participants. 

■ Evidence Category B: RCTs^ limited body of 
data. Evidence is from end poirSl^jtf intervention 
studies that include only a limitfed^pimber of 
patients, post hoc or subgroup afi^sfi of RCTs, 
or meta-analysis of RCTs. In general, Category B 
pertains when few randomized trials exist, they are 
small in size, they were undertaken in a pf guiacion 
that differs from the target population of th^corp- 
mendation, or the results are somewhat incons^|^l^l 

m Evidence Category C: Nonrandomized trials 
and observational studies. Evidence is from out- 
comes of uncontrolled or nonrandomized trials or 
from observational studies. 

m Evidence Category D: Panel consensus 

Judgment. This category is used only in cases 
where the provision of some guidance was deemed 
valuable, but the clinical literature addressing the 
subject was insuflTicient to justify placement in one 
of the other categories. The Panel consensus is based 
on clinical experience or knowledge that does not 
meet the criteria for categories A through C. 

As the Expert Panel members reviewed the scientific 
evidence and considered revisions to EPR-2, they iden- 
tified areas that require further investigation to either 



fill important gaps found in the data or to pursue 
promising areas of research revealed by study findings. 
Each position statement includes recommendations for 
further research. 

The Expert Panel prepared draft position statements in 

its respective writing committees during summer and 
fall 2001, and the drafts were edited during the winter. 
A series of drafts were discussed in three telephone 
conference calls (June 2001, October 2001, and 
February 2002) among the full Panel membership. 
Final agreement on each position statement was 
reached during these calls, including the specific 
imommendations within the position statements to 
eitlj^f retain or revise EPR-2. A vote confirmed the 
|mous agreement of the Panel. In March 2002, 




was r 



■liiii 



I the NAEPP Coordinating 



Corp^ptea: Hijs^mbers for their review, comment, and 
appr|>vai. In April 2002, the Expert Panel reviewed the 
iSoordinating Committee s suggested edits by e-mail 
and by telephone conference call and incorporated sug- 
gestiom lliat were within the Kope of the Coordinating 
Committees approval, fikpert Panel members' agree- 
mention the final text was unanimous. The NAEPP 
EP^jfe— Update was released in June 2002. 



This rejSrl was funded by the NHtBI, National 
^.^stitutes of Health, Expert Panel members disclosed 

relevant finand^^feteresl:^ lo eacil^^other prior to their 
' deUberations. Expert Pal^^rhembers and r^^^ewers 

participated as volunteers and vveie coiapensated only 

for travel expenses related to.the-Hxperl ParftSyieeting. 

^^^^ in^' % 

In summai^^the NAEPP Ei^^^l Guidelines 
for the Dia^osis and Management 'of^khma — Update on 
Selected Topics if^^ represents the NAEPP s ongoing 
effort to keep rec'iriipi^hdations for clinical practice up 
to date and based ^%ystematic review and considera- 



tion of the best available scientific evidence, as well as 
on the collective expertise of the Expert Panel and 
Coordinating Committee members in asthma manage- 
ment. The NAEPP hopes that this report will assist 
clinicians and patients as they work together to achieve 
asthma control. 
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GuideLn^ ^ for the 
Diagnosicy^ ^ 
Managemel^^ 
Asthma 




Overview of the 
Pathogenesis 
of Asthma 




An overview of current insights into 
the pathophysiology of asthma is pre- 
sented here in order to provide a context 
in which recommendations regarding 
asthma ttx^atment were made for the 

The working definition of asthma, as 
^proposed in the EPR-2 in 1997 (page 3)- 



^^'Mthma i$W0Mmjdi^01aimnatoiy disorder of 
the ahway's, M'^hidfmmy cells and cellular 
-4ii§tnen^i^ay a role, ^in^^mlar, mast cells, 
eminophils, T ly^^y&riShtfOphils, and 
epithelial cells. lh$tiMptib!e Individuals, 
this inflanmaUon causes r^unmi episodes 
|; ofwheeziii0^^MUilessness, Qmt tightness, 
' . and cough, '^^mlBrfy night and in (he 
^.wearly morning. ^Th^jMMlesmvmimMy 
associated with widespre^iBnt ya0Be air^ 
fkw obstruftion that i$ often m^rsibk eidmS 
spontaimusly or with trektment. Ihe iri^ar|- 
mation aim eaum an associated incii^^ in 
ihe GdsMmbronchial hyperr^^mmness to 
a variety oFs^muli (NfiLBimZl 



usually arise from bronchospasm and 
require and respond to bronchodilator 

therapy. Acute and chronic inflammation 
can affect not only the airway caliber and 
airflow but also underlying bronchial 
hyperresponsiveness, which results in 
susceptibility to bronchospasm. Treatment 
with anti-inflammatory drugs can, to a large 
extent, reverse some of these processes; how- 
ever, the successful response to therapy often 
requires weeks to achieve and, in some situ- 
ations, may be incomplete. Finally, some 
patients may have persistent airflow limita- 
tions for which no current therapy has been 
found to be effective. Therefore, the para- 
digm of asthma has been expanded from 
^ronchospasm and airway inflammation 
to include airway remodeling in some 
patients. The concept that asthma may be a 
1; continuum of these processes that can lead 
to mo^fi€|e and severe persistent disease is 
of critiiSfpfSportance to understanding this 
^.^^i;saa$|s pathogenesis and pathophysiology, 
^^^j^ftliese questions undergo a constant eval- 
uation, cunent treatment recommendations 
alsQ must lye reassessed. 



-continues to captum:^ftie features dfi 
asthma and underscores tli|.importance 
of airway inflammation ^phli pathogenesis, 
pathophysiology, and treatment|of this 
disease. Important additions t^ffill defini 
tion include recent observatio: 
reversibility may be incomplete i 
patients with asthma, and other individ^ 
uals with features of chronic bronchitis^; 
may manifest some degree of reversibility : 
in airflow obstruction (Bousquet J. et al. 
2000). Nonetheless, the study of asthma 
pathogenesis and its treatment continues 
to focus on inflammation as a target to 
control and regulate airflow obstruction 
and the resulting symptoms. 

Recent studies have begun to categorize 
airway Inflammation into phases, which 
although somewhat arbitrary in demarca- 
tion, provide insights into the possible 
progression of the disease as well as its 
management. Acute symptoms of asthma 




iliii 



of Asthma 



Airway inflaTtimalion in^a^Jthma is found in 
patients with rrdld. modei^, and severe 
disease. Although iliere ai%^bme universal 
features of this iiinarqimatory response in 
the airway;?^^gecifics of the bronchial 
„. i^^action show variations, which are depen- 
upon the disease s severity, treatment, 
^%nd duration. Infiltration of the airway by 
inflammatory cells such as activated lympho- 
cytes and eosinophils, denudation of the 
epithelium, deposition of collagen in the 
subbasement membrane area, and mast cell 
degranulation are often, but not always, fea- 
tures of mild or moderate persistent asthma. 
In fatal disease and severe persistent asthma, 
other conditions occur, such as occlusion of 
the bronchial lumen by mucus, hyperplasia 
and hypertrophy of the bronchial smooth 
muscle, and goblet cell hyperplasia. 
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The cellular profile of inflammation in asthma pro- 
vides evidence for the nature of the immune reaction 

of injury and remodeling or repair, the potential 
mechanisms by which such responses occur, the 
resulting alteration in physiology, .and the possible 
therapeutic targets necc|^||i:^^to^rdglilate revei^e, or 
prevent such events. IgB:|hli0M'ies^Eve been found 
to have a relationshj^p tl|^vei:!^'of ast^ and 
the airway s early r^pnse^|pa|^;is. The ability to 
syn%esize IgE antibodies to^ewirfetimental allergens 
(i.e., atopy) remains a mlaj6f%^factpr in a||hiiia ' 
pathogenesis. Synthesized IgE b'igeis t8|yast^ mi 
basophils via high-affinity IgE receptors, and the^ 



An Imbalance Between Thi and Th2 in the 
Origins of Asthma 

The role of lymphocytes in the inception and pro- 
gression of asthma continues to be of considerable 
importance. Since the 1997 EPR-2, there has been 
interest in the idea that an imbalance in T-helper 
(Th) 1 and Th2 cytokines may help explain and even 
predict the subsequent development of asthma. 
Airway inflammation in asthma may represent a loss 
of normal balance between two "opposing" popula- 
tions of Th lymphocytes. Two types of Th 
lymphocytes have been ciiaracterized: Thl and Th2. 



bridging of the^e attached moleOtf^' signals the ccil^^^ Thl cells produce IL-2 and IFN-y, which are critical 



to release preformed and newly generated medi^<>rs, 
including histamine a^ip^cysteinyl leukotrienes^tb 
rapidly contract airway smooth muscle, m Addition, 
the mast cell can produce a variety of cytolpBcs,/^ 
including interleukin (IL)-1, -2, ~3, -4, and -5 along 
with granulocyte-macrophagc:colony-stimulating 
factor, interferon (IFN)-Y, and tuoior necrosis factor-a. 



in cellular defense mechanisms in response to infec- 
^^^ibn«.'rh2, in ^^rtxast, generates a family of cytokines 
^'-^flS-l, -^.r6, -'^f?d -13) that can mediate allergic 
inflarm^^Boij. ^Tifie current "hygiene hypothesis" of 
asthn;|.iliustG^tes how this CA^okine imbalance may 
explahf^ome of tlie dramatic increases in asthma 
^^revalence iit^gtemized:countries. This hypothesis 



The generation of these pro-inflamnriatory proteins "^^-^is bas<^4n Ae^^sumption that the immune system 



suggests that mast cells can contribute to bo||^ acute 
and chronic inflammation. 



Eosinophilic infiltration of the airway remain^ ii 
consistent feature of acute inflammation and also is 
found in mucosal airway tissue from many patients 
with chronic, persistent asthma. The granule protein^^ 
of the mature eosinophil are sources of inflammatory 
mediators, including major basic protein, which can 
injure airway epithelium, enhance bronchial respon- 
siveness, and affect the regulation of acetylcholine 
release. In addition, the eosinophil can release 
cysteinyl leukotrienes, such as C4, to contract airway 
smooth muscle. The production of eosinophils and 
their release from the bone marrow are regulated by 
IL-5. Migration of these cells to the airway involves 
an interaction of eosinophil surface-bound integrins, 
Pi and with endothelial cell and matrix tissue 
counterligands. Finally, recently identified families 
of chemokines (RANTES) eotaxin, and macrophage 
inflammatory protein- la, participate in the migra- 
tion of these cells to the airway. Although the 
eosinophil is a feature of asthma pathology that 
is known to be affected by anti-inflammatory 
therapy in a manner that improves airway physi- 
ology, its precise role in the pathophysiology of 
asthma is still under investigation. 



abseriig 



|jC use of antibiotic^*, Fui the 
*m these lifestyle g/,eHts is ; 



^(;|f the' newly born Is ske)yed towards Th2 cytokine 
g^eration. FelX^iigiirth, environmental stimuli 
sucTf as^i|3fectlan|'^|5il aatlvate Thl responses and 
bring tKe3^|El/rh2 reiaQWtiship to an appropriate 
balance.' There is evidence that the Incidence of 
asthma is reduced in ^association with certain infec- 
(M tuberl^l^^mm^^l^^. or hepatitis A); 
jure to oth^fpSldren'^^te.g.. preseiice of older 
siblings and early enrollment In childcare); and less 

ire,; 

i^ivith 

the persistence of a Th2 cytokine patter^PUnder 
these conditions, the genetic background of the 
child, with a cjg^ekine imbalance toward Th2, will 
set the stage to fii^omote the production of IgE 
antibody to key epviionmental antigens, such as 
liouse dust mite, cockroach, Alternaria, and 
possibly cat. Therefore, a gene-by-environment 
interaction occurs in which the susceptible host is 
exposed to environmental factors that are capable of 
generating IgE, and sensitization occurs. Precisely 
why the airways of some individuals are susceptible 
to these allergic events is not established. 

There also appears to be a reciprocal interaction 
between the two subpopulations in which Thl 
cytokines can inhibit Th2 generation and vice versa. 
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Allergic inflammation may be the result of an 
excessive expression of Th2 cytokines. Alternately, 
the possibility that the loss of normal immune bal- 
ance arises from a cytokine d^/srcgulation in which 
Thl activity in asthma is diminished has been 
suggested in recent studies. The focus and actions 
of cytoMpes ai^d chemokines to regulate and activate 
the infftiimator>^ profile in asthma has provided 
ongoing and new Insight into the pattern of airway 
.injury that may lead to new therapeutic targets. 



A soluble IL-4 receptor (IL-4R) has been developed 
for inhaled administration. This molecule acts as a 
decoy and is capable of binding to IL-4 and thus 
acting as an antagonist for that molecule. Although 
early studies that administered nebulized IL-4R 
showed that inhaled corticosteroid doses can be 
reduced without a loss of asthma control or lung 
function, subsequent trials with this molecule have 
failed to demonstrate effectiveness in asthma control. 



Becaus^f the importance of IgE to pathogen- 
esis of^Iifergic diseases md iirflammation, the 
developtij^^of human|^M monoclonal antibodies 
has become^ a^po^sible treatment. E;arly studies in 
asthma ha^^ ffiidicated that this approach can ^ 
reduce seruM Igfi, inhibit the immediate and late 
airway response to inhaled antigeo, and allow for 
a withdrawal of inhai||%corticostei^!ds without 
deterioration in lung function or precipitation of 
an asthma exacerbation. T^e findings of,^ti-lgE 
monoclonal antibody ther^^^support the^fior- 
tance of IgE-mediated respon§€il^an asthma and - 
suggest that IgE-regulated procljssqs may encom 
pass processes that influence infla^lg^^U^n other 
than mast-cell-dependent respon; 




A number of lessons can be learned from these early 
studies directed toward a single cytokine. Although 
modification of features of allergic inflammation can 
be seen in animals with genes that have "knocked 
out" selected cytokines, similar benefits have not nec- 
essarily been seen in human asthma. These findings 
ufid«core the relevancy of multiple factors regu- 
lating inflammation in asthma and the redundancy 
of Ihe^ processes. Moreover, these clinical studies in 
humao:asthma also serve to indicate that phenotypes 
ofa^ihina exist and that these phenotypes may have 
^^J^=^vei^':-specific ^atttii^^" inflammation. Nonetheless, 
ii^ with modifiers of inflamma- 
f^^erformed, it is likely that a more 
^ompii^M^slve^^^ht into the mechanisms of this 
disease will occiftfc^f 



.'^^'^^^as-niore cr 



In addition, monoclonal antibodies against lL-5 
recently have been tested in asthma. Anti-IL^S has 
reduced circulating concentrations of eosinophil and 
their presence in sputum. However, despite the 
reduction (but not elimination) of eosinophils, ther6^^^^^ 
was no change in the development of the late-phase 
response to an inhaled antigen. These preliminary 
studies have raised questions about the specific role of 
IL-5 in mechanisms of airflow obstruction and of 
eosinophils in the pathophysiology of asthma. It 
appears to be an omnipresent cell in asthma, but how 
it participates in the disease process is not yet clear. 



:cent evici 



<tontinues to underscore 



In sun 

the im^^fc^rf Jfnrttdft^ in the development 

of asthnt|^||||^|^SMtang tsfifllmmation processes. 
Insight into the m|chanlsms ol^'these processes will 
be important for ;f^^gtl:)erapy. In the meantime, 
asthma therapy conflMes to focus on controlling 
underlying airwa^^pmmati&i^^^^^^^^ 
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Bousquet j, jeffeiy PK. Busse WW. Johnson M, Vignola AM. Asthma. From bronchoconstriction 
airways inflammation and remodeling. AmJRespir Crit Can? Med 2000; 161 (5): 1720-45. 



GuideLni -^ for the 
Diagnosij>^ Ifd 
Manageme^*^ 
Asthma 




Several clinical questions were considered 
by the NAEPP Expert Panel regarding 

medications used in asthma therapy, 
including questions about the effectiveness 
of inhaled corticosteroids compared to other 
iqp^-^term-cqritrbl medications in the man- 

V ggement of a3thma in children, the safety of 
long- texi|i^ use of inhaled corticosteroids in 
childf^n, the use of combination therapy 
ir^piiting m^|^e persistent asthma, 
^nti^the u|^^rfiifoJotics in treating acute 

ll^acerfoatilfil^^rf a§tJ|n%. This section on 
medk|tt|ans will present each clinical 
question separately^^^^cli discussion 
will include a stltement of tn^|^|yecific 
question; a ^ifnniary answer to Ae ques- 

; tion; the rationale for the question; a 
summary of the SRE;^ as well as additional 
literature considcr^l:)y the Fxpert Panel 
after the systematic review was&eomple ted; 
recommendations for wpdating'the hrR-2 
and r^^mendations i^future research. 



Long-Termi|§^%7tmen" 
of Asthma in ^ *tMren: 
Effectiveness ( < : >aled 
Corticosteroids C .<t>^|red 
to Other MedicatM^^c^^ 




Question 



Does chronic use of inhaled cort/co- 
steroids improve long-term outcomes 
for children with mild or moderate 
persistent asthma, in comparison 
to the following treatments? 

m "As-needed" betas-agonists? 

m Long-acting betaz'agonists? 

m Theophylline? 

m Cromolyn/nedocromil? 

m Combinations of above drugs? 



Leukotriene modifiers (leukotriene 
receptor antagonists [LTRAs] and 
5-lipoxygenase inhibitors) were not 
included in the SRE because no published 
data meeting minimal inclusion criteria 



for children were available to compare this 
class of compounds directly to any other 

long- term-control medications, including 
inhaled corticosteroids. Studies on LTRAs 
in children that were published subse- 
quent to the SRE were considered by the 
Expert Panel as additional information and 
included in the comprehensive review of 
the question. 



Summary Answer to the Question 

Strong evidence establishes that inhaled 
corticosteroids improve long-term outcomes 
for children of all ages with mild or mod- 
erate persistent asthma, compared to 
as-needed beta2-agonists, as measured by 
prebronchodilator forced expiratory 
volume in 1 second (FEVJ, reduced 
hypcrrcsponsiveness, improvements in 
symptom ^scores, fewer courses of oral 
cortifesteroids, and fewer urgent care visits 
it^izations (SRE-Evidence A). 
idios:jC^^Daring inhaled corticosteroids to 
croitldlyn, nedocromil, theophylline, or 

are limited, but available evidence 
shows that none of %hese long-term-control 
medications is as effective as inhaled 
^ftpisteroids In impxwing asthma out- 
comes (SRE-Evidence B; Evidence B, C). 
(See Appendix A, Stepwise Approach for 
Manag mg Asthrn^fqr the definition of 
asthma severity clasSi|i(§ations.) A revision 
to the EPR~2 step^ase approach to therapy 
is recommended. The Expert Panel recom- 
mends the following therapy for children 
mild persistent asthma: 

For children older than 5 years of age, 
the preferred therapy is inhaled corti- 
costeroids (low dose) (SRE-Evidence A). 
Alternative therapies (listed alphabeti- 
cally because there are insufficient data 
to enable ranking) include cromolyn, 
LTRAs, nedocromil, or sustained- 
release theophylline (SRE-Evidence A, 
B; Evidence A, B). 
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■ For children 5 years of age and younger, no studies 
compare inhaled corticosteroids to other long-term- 
control medications. Therefore, recommendations 
are based on extrapolations of studies in older chil- 
dren. The preferred therap^^j: isfiow-dbpjiDli^e 
corticosteroids, with nebulfatr, ^0^' f^^wde^Snhaler 
(DPI), or metcrcd-dc^^'Wialcr (MDI}^yith holding 
chamber, witlOT^l^&tit a face mask! Alternative 
therapies (listed^^ab^tfellj^) include cromolyn or 
lJRA(SRE-EvidenceB|^:^;'^^ ^ ^ 



Rationale fr^.-^e QuestiV 



The NAEPP recognizes the need for contij lual 
appraisal of the benMts aiid potential risks of asthaia 
medications in children, ThI EPR-2 recomMerids 
inhaled corticosteroids, crdmolj^, and nedocroniiJ 
as preferred treatment, with acMowledgemerit of a 
potential but small risk of adverse events with the use 
of inhaled corticosteroids. The NAEPP considers it 



Systematic Review of the Evidence 

The following description of the SRE is an adapta- 
tion of the evidence report, including direct 
excerpts, submitted by the Blue Cross Blue Shield 
Association Evidence-Based Practice Center. (See 
Introduction, Methods.) 

I Methods of Literature Search 

This question addresses long-term outcomes of treat- 
ment for children with mild or moderate persistent 
. asthma. Outcomes of primary interest are those that 
indicate the progression of underlying disease; 
sMoi^t-term measures of symptom control cannot 
.^ladcqi^ately address this question. Of the available 
'^asures, lon^|y^nal determination of postbron- 
chodilatog^l^EVf provides the best available measure 
of limg growth, (CAMP Research Group 2000). 
Epidcmiologic^fadies often use prebronchodilator 



^ii,,j^EVi, wJWchlias^been one^Athe strongest correlates 
important to update information reg^#ahg tl^e effec- %r with lotig-ter^€utc(^efc Peak expiratory flow 
tiveness and safety of inhaled corticosteroidftil^ 
children. A review of evidence on the safet]?^^f inhaled 
corticosteroids is presented in another sectio6^^^%p^ich 
the evaluation of effectiveness, the SRE searcHeid: the 
literature for studies comparing the effectiveness of 



i also can indicate long-term progression; both 

sh^ 

is the i-fipre vM^ble 



l^hodiiator FEVj and PEP are more subject to 
teiiijj^cli^ges in c^trp^and, of the two, PEF 



ner outcome mea- 
sures, such as symptoms" medication use, and 



^n,5|.|iiscas^ver tirne, but are 
short-term control of 

iiliiiiiiiiilik ,1111^11 




inhaled corticosteroids used as monotherapy to short^^ ptilization measures, also aix lik|ly to correlate with 



acting beta2-agonists taken as needed, and to other ^ 
long-term-control medications used as monotherapy 
in children with mild or moderate persistent asthma. 
Such a review enables the NAEPP to consider the 
most appropriate position of various medications in 
the stepwise approach to asthma management, based 
on the current evidence. At the time that the EPR-2 
was published, the following long-term-control med- 
ications were available for treatment in children: 
inhaled corticosteroids, long-acting inhaled beta2-ago- 
nists (salmeterol), theophylline, cromolyn, 
nedocromil, and leukotriene modifiers (zafirlukast and 
zileuton); not all were approved for use in children 
younger than 5 years of age. Since the publication of 
the EPR-2, a third leukotriene modifier, montelukast, 
has become available for children 2 years of age and 
older, and a nebulized form of inhaled corticosteroids 
has become available for children as young as 1 year 
of age. The DPI forms of salmeterol and fluticasone, 
available for older children, also were approved down 
to 4 years of age. 



/ J^S^-term progrc 
^,^lg]lly subject ti 
15ropcl|gspasm. 



In addition to |he eligibility Wteriff for selecting 
studies related to all topics in the SRE ^ (described in 
the IntrodLiction), the followir^^^a were used to 
select studies fo^^this question: 

m Study design is a Comparative or crossover clinical 
efficacy trial, with a concurrent control group. 

■ Study compares the use of inhaled corticosteroids 
vs. placebo; OR compares inhaled corticosteroids 
vs. no treatment control; OR compares inhaled 
corticosteroids vs. alternative medication for mild 
asthma (as-needed beta2-agonists, theophylline, 
cromolyn, nedocromil, or combinations of these 
medications) ; OR compares the addition of inhaled 
corticosteroids to other medication for mild asthma 
(as-needed beta2-agonists, theophylline, cromolyn, 
nedocromil, or combinations of these medications). 
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m Includes at least 10 evaluable, similarly treated 
patients per study arm or crossover phase with 
mild or moderate perSlSteni asthma, with the 
following defined limits: . 

• FEVi more than 60 percfit of predicted; PEF 
variability tmve tli»2i?p€rceiit 

OR ^ 

• Syjqpt&fiisOTore tkm t^imes a week to daily 
K • Nocturnal symptoms more thli % times 



a month 



• Ropuiation carin^^be cfeltied iritb tlie above 

^ categories but appears" to include primarily 
P^i^l^^^wi^ mild or mode^gtg pe||fttent 

asthS^r . ^^P- 

OR ^-^ 

• Population Is mixed, but the ma|or% appears 
to consist of leiS^is with miM or Jpderate 
persistent asthiHa. w 



Study duration is of ai 



:12 



/eeks. 



M At least 90 percent of includ^rpat^nts have not 
been treated with other long-teihlH^mol medi(i[- 
tions (LTRAs, long-acting inhaled fte^^-agonists, 
inhaled corticosteroids) for at least ^weeks before 
beginning to take inhaled corticosteroids. 

m Enrolls only patients younger than 18 years of age 
or stratifies outcomes for patients younger than ^ 
18 years of age. 

« Study addresses relevant outcomes. 

I Summary of Findings 

Studies 

Ten studies enrolling 2,210 patients met the inclusion 
criteria for this question. Three of the studies were 
based in the Netherlands (Hoekstra et al. 1996; Van 
Essen-Zandvliet et al. 1992; Verbeme et al. 1997); 
two were from Scandinavia (Jonasson et al. 1998; 
Agertoft and Pedersen 1994); two from the United 
Kingdom (Storr et al. 1986; Connett et al. 1993); 
two from the United States (CAMP 2000; 
Tinkelman 1993); and one from Canada (Simons 
1997). Nine of the 10 studies were randomized, 
double-blind, parallel-group trials. The most robust 



of these, the Childhood Asthma Management 
Program (CAMP) Research Group (CAMP 2000), 
is a three-arm trial enrolling 1,041 patients followed 
for 4 to 6 years that compared inhaled corticosteroids 
to nedocromil and with placebo. At present, the 
CAMP trial is the "largest, longest, and most com- 
prehensive multicenter treatment trial for asthma 
ever attempted in the United States"(CAMP 2000). 
The remaining eight randomized trials are consider- 
ably smaller in size (range: 14 to 102 patients per 
study arm) and duration of followup (range: 1 to 2 
years). The tenth trial (Agertoft and Pedersen 1994) 
was not randomized. (See the key evidence tables in 
this section for a summary description of the 10 
studies that met the eligibility criteria for evalua- 
tion.). |ublications comparing the use of LTRA in 
chiidr&n to other long-term-control medications were 
43iot ipilable at the time of the SHE. 

Resii|5 of Studies 

..i^ll^ Cort^a^eroids Compared to 
Ak%eed^AB||^i?Agonists 

Chi»» Older than 5 Yean of Age 
, vThe j\4dence of the efficacy of mhaled cortico- 
sterdfis in <^|tdren^lder than 5 years of age was 
obtained from six tnals. five of which were 
placebo controlled and randomized. These six 
trials emolled a total of 790 patients treated with 
inhaled corticosteroids and 652 controls. The most 
robust evidence is from the CAMP trial, which 
contributed 40 percffitiSll) of tlmlotal inhaled 
corticosteroid ^^elts and 64 perclht (418) of the 
total controls, dcKumented tfie Jongest duration 
lKfr^|tent (4 years), used the most complete 
oufi;oip|>|i]easures, and reported in the greatest 
detail tirelfiidy design and statistical analysis. 

Overall, these studies demonstrate that inhaled 
corticosteroids improve asthma control compared 
to as-needed betag-agonists without any other 
long-term-control medication. Inhaled cortico- 
steroid-treated patients with mild or moderate 
persistent asthma demonstrate improvements in 
prebronchodilator FEVj, reduced airway hyper- 
responsiveness, symptom scores and symptom 
frequency, less supplemental beta2-agonist use, 
fewer courses of oral corticosteroids, and lower 
hospitalization utilization. The evidence does not 
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suggest, however, that inhaled corticosteroid use is 
associated with improved long-term postbron- 

chodilator FEVj which is a surrogate measure of 
lung growth. The CAMP trial reported no differ- 
ence in the change in postbr^gachodilator FEVj 
after 4 years of treattpfit'-pMPloOC^^ study 
reported any statStl&liy significant result that 
favored the as-iMdiecl beta^j-agoBist control group. 



Children 5 Years of Age or:'Mmoprr' .r^W'-,^^ 
Iwo srmll trials (69 partiifimts, combined) V:!^, 
compai^ed inhaled corticostefqiiJ, treatment to 
placebo in gjilldren youngeFrth||i;;§ years of apt 
The availabfelvidence is sca8{;lfe the results 
reported appear to be consistent with those 
reported for children Dlder than 5 years of a^e; 
that inhaled corticdstirpids unprove s|i0rt term 
control of asthma. No studies .§iat examine the 
long-term impact of inhaled curticosteroids on 
lung function in this age grpuip are available 



Inhaled Corticosteroids Compared to 
Alternative Long-Term-Control Medica^ons 
No comparison studies are available for children 
younger than 5 years of age. 1% 

Long-Acting Inhaled Betag-Agonist (Salmeterol) 
The available evidence is inadequate to make 
definitive conclusions about relative effectiveness 
of inhaled corticosteroids and salmeterol in chil- 
dren with mild or moderate persistent asthma. 
Two randomized and double-blinded trials 
enrolled 116 (99 evaluable) children treated with 
inhaled corticosteroids, 112 (83 evaluable) 
children treated with salmeterol, and 80 (55 
evaluable) children treated with placebo. One of 
these is a three-arm trial in which most compar- 
isons were indirect and reported as inhaled 
corticosteroids vs. placebo and salmeterol vs. 
placebo. Of the statistically significant results 
reported, most were significant in only one of 
the two trials; however, all results clearly favored 
inhaled corticosteroids over salmeterol as 
monotherapy. In one of the trials, measurements 
of FEVj deteriorated over time in those children 
receiving monotherapy with sahneterol (Verbeme 
etal. 1997). 



Theophylline 

One trial compared the efifectiveness of 1 year of 
treatment with theophylline or low-dose inhaled 
corticosteroids in 747 patients, 185 of whom were 
children (Reed 1998). Although conclusions are 
limited because of the large numbers of withdrawals 
and the absence of additional trials, the data from 
this study support the superior effectiveness for 
low-dose inhaled corticosteroids compared to 
theophylline. The inhaled corticosteroids were 
significantly more effective in reducing symptoms, 
supplemental bronchodilators and systemic corti- 
costeroid doses, bronchial hyperresponsiveness, and 
epsinophilia. No outcomes were significantly 

^^|uperior with theophylline, which caused more 
hMQaches, iijyousness, insomnia, and gastroin- 

4 testin^idffi^ and more patients discontinued 
treaf Iftiit bieause of side effects that occurred 
while they fgre taking theophylline. 




The GMffllrial found no difierences between 
.^jlflogromil and placibo in lung function or 
^#yinptom oi(tlonies, although courses of oral 
corticQ|teTOCis and urgeiii care visits were reduced 
(CASp 2j||0). Thrprimaiy analysis in this study 
f> compares two medications— nedocromil and 
^ - , inhaled corticosteroids-^to placebo; rather than 
; to each other. However, the magnitude of the 
^"5^^^^:'lfliect of inhaled corticMferoid^ ^^Inical 
-«ci^^ along with the mai^inal ellect of 
m%cromil on just two, supports the conqpion 
thafiiihaled, corticosteroids are morg^i^fe than 
nedocropl m reducmg"^ treqy^h^lp^^ 
of symptoms, supplemental betaragunist use, and 
the frequeiie|j[jt hospitalizations due to asthma. 

Additional Literature/Information 

Additional data were reviewed to include informa- 
tion that was published smce the SRE was 
performed and to consider leukotriene modifiers. 

Inhaled Corticosteroids 
A recent study confirmed the effectiveness of 
inhaled corticosteroids in improving symptoms, 
amvay hyperresponsiveness, and lung function 
in children 2 to 5 years of age (Nielsen and 
Bisgaard 2000). 
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Cromolyn and Nedocromil 

A consideration of the precise relationship of 

cromolyn and nedocromil among other long-term- 
control medications in tiie treatment of persistent 
asthma continues tg &ejpierf on the 
few availabJlp gi^pariaS sf iidlts^'^iese two 
medicat|ons^%4W^|stinct gropefe but similar 
mechapfcms rfaction, J^y have been shown to 
.provide symptonifptrol.^^ tlian placebo in 
^ some clinical trials S«g 1997; Petty et al. 1989) 

aad to confer protection agaMst exacerbations of 
::; asthma leading to iioptaliiition, p^rticiiiarly in 
chiliS|i (Donahue et al, 199f) and efneigt^iicy 
dei)artment visits (AdgjK'etal 201)1). These 
result§^aiai|^ with the exceilenti§aiety prolile, 
justify consideration of these medications as treat- 
ment options. Mbwever, when^^att regarding the 
efficacy of cromolyn recently wfere systematically 
reviewed (Tasche et% 2000), the authors 
concluded that insufficient evidence existed to 
conclude that cromolyn ftad a beneficial eiteit on 
maintenance treatment of cliildhood asthma. 
Compared to placebo, nedocromil reduces urgent 
care visits as well as the need to|j^|dnisone, 
which are meaningful clinical bffl&mrHowev^ 
nedocromil is no difEerent than plapl^ on all ^ 
other outcome measures (CAMP 200$: ^W^^* 
nedocromil is significantly less effective irf f 
improving outcome measures than inhale^^ 
corticosteroids (CAMP 2000). Nedocromif its not 
been adequately studied in children younger than 
5 years of age. 



As a result of these disparate findings on cromolyn 
and nedocromil (i.e., some, but limited effective- 
ness and strong safety profile), the Expert Panel's 
opinion is that aomolyn for children of all ages 
and nedocromil for children older than 5 years of 
age could be considered in the treatment of persis- 
tent asthma, but they are not preferred therapies 
(SRE-Evidence A; Evidence B, C). 

Leukotriene Modifiers 

Leukotriene modifiers comprise two pharmacologic 
classes of compounds: 5-lipoxygenase pathway 
inhibitors (e.g., zileuton), and LTRAs (e.g., zafir- 
lukast and montelukast). Only zafirlukast (for 
children as young as 7 years of age) (Pearlman et 
al. 2000; Weinberger 2000) and montelukast (for 



children as young as 2 years of age) (Knorr et al. 
1998; Knorr et al. 2001) are approved for use in 
children. Zileuton has been demonstrated to con- 
trol asthma more effectively than placebo (Israel 
et al. 1996) and comparably to theophylline 
(Schwartz et al. 1998) in adult patients with 
persistent symptoms; studies in children have not 
been reported yet. 

The LTRAs have been demonstrated to provide 

statistically significant but modest improvement 
in lung function when used as monotherapy in 
both adults and children as young as 6 years of age 
and in asthma control outcomes other than lung 
function in patients as young as 2 years of age 
(Pecjflman et al. 2000; Knorr et al. 1998; Knorr et 
al 2001; Israel et al 1996; Schwartz et al. 1998; 
Altpah et al 1998; Basse et al. 2001; Kemp et al 
1998; Nathan et al. 1998; Tashkin et al 1999; 
Blee%r et al. 2000; DuBuske et al 1997). In 
gepirai, these studies included patients with either 
mil or mpderalie persistent asthma, although the 
classificJitioir Qj severity was not always clear in the 
studies, Borf Snsistently applied. When com- 
PlAig overall afBficy of LTRAs to inhaled 
CQlicfisteroifll^^^ patients with persistent 
asthma, most outcome measures significantly and 
clearly favored inhaled corticosteroids (Busse et al. 
2001), Therefore, based on the available data 
companiig LTRAs to inhaled corticosteroids, the 
Expert Panel concludes that inhaled corticosteroids 
should be the gretOTl treatment 9|tion for mild 
persistent astl^^ i#a(lul£s and, bylextrapolation 
iuft|i published comparison dajt^ become available, 
for chitdren (Evider^ire B, C). (See Medications: 
Coml||iiation Therapy for recommendations on the 
use oif HTRAs in moderate asthma.) Due to the 
lack oilpndomized controlled trials (RCTs) in 
children less than 12 years of age, zileuton cannot 
be recommended for use in children. 

Long-Acting Inhaled Beta2- Agonists 
In a recent study 164 patients ages 12 through 65 
years whose asthma was well controlled on 400 meg 
twice daily of inhaled corticosteroids were randomly 
assigned to continue inhaled corticosteroids or 
switch to long-actmg inhaled beta2-agonists, 42 
meg twice daily. During the 16-week study, clinical 
outcomes did not differ significantly However, those 
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on long-acting inhaled betaz-agonists experienced 
significantly more treatment failures (24 percent vs. 

6 percent) and asthma exacerbations (20 percent vs. 

7 percent) than those remaining on inhaled corti- 
costeroids (Lazarus et al 2001^ Ifiese resujts, 
favoring use of inhaled corttesteOT^tfswe^to 
acting beta2-anrt|ts,as ripotherap^^ support the 
findings of the.jttigg|;in children that were noted 
intheSRE. 



Recomr <^n jations for 




The Expert Pand recommends revising EPR-2, based 
on review of the SRE apd additional data and di:ij( al 
experience. The foliowing key changes are described: 



Specifically, the Expert Panel recommends that the 
text of EPR-2 be revised to read as follows in the 
EPR-2 sections: The Medications and the Stepwise 
Approach for Managing Asthma; the blue text 
indicates new text. 

Recommended changes to The Medications 

(pages 59 through 67 in EPR-2) 

Key Points: The Medications (page 59 in EPR-2): 

m Cromolyn and nedocromil: Used as alternative, 
but not preferred, medications for the treatment 
of mild persistent as tlima (Evidence A, B). Can 
. also be used as preventive treatment prior to exer- 
cise or unavoidable exposure to known allergens. 



Based on the SRE, inhciled corticosteroids ke , 
the preferred treatment for initiating therapy in 
children of all ages with pei^istent asthma (SRE- 
Evidence A, B). Thus, the E^lit P^el no longer 
recommends consideration of an initial thera- 
peutic trial with cromolyn or nedocromii. : 
Current scientific evidence demonst 
superiority of inhaled corticosteroids. 



^^^Long acting dialed beta2-agonists: Long- 
"' ar^ aodilator used concomitantly with 

. : ^ . j> ^^icosteroids is the preferred combina- 
,3tliei ^ long-term control and prevention 
sy^; modern . and severe persistent 



ence.v^^, i Alpo prevents exercise- 



■i|id«6eTOn)nctes^^ (EIB). 




LTRAs are available for children as young as 
2 years of age, and studies have demonstrated f . 
improved outcomes (Evidence B). LTRAs are an 
alternative— although not preferred — treatment 
(Evidence B) and are considered if patient 
circumstances regarding administration of 
inhaled corticosteroids warrants selection of oral 
treatment (Evidence D). 



Based on epidemiologic study of wheezing in 
early childhood, it is the opinion of the E^ert 
Panel that the initiation of long-term-control 
therapy should be considered strongly for infants 
and young children who in the past year have had 
more than three episodes of wheezing that lasted 
more than 1 day and affected sleep, and who in 
addition have identifiable risk factors for the 
development of asthma (Evidence D), This is in 
addition to previously recommended indications 
for initiating long-term-control therapy (i.e., chil- 
dren requiring symptomatic treatment more than 
2 times a week or experiencing severe exacerba- 
tions less than 6 weeks apart). 




seu|ptTOii|p3difiers: he leukotriene receptor 

ani;|j^|^pf RA: ' - .uikast (for patients > 2 
years ^ --age) and ..ast latients > 7 years 
ofage), ortlF av^; Horzileuton 
Jfbr patient , ^ . /Vlfej^^ 

t preferred^'f - lOr th^; ^^^M|f ' of mild 
' stent astlmii (Evider >^>ISIf il^^ ^ modi- 



ii^^f^.ji may be used ^ 
as Czitohmtjpn therap 

i pefi^^/^tpp asthma 



letrev 

B; 



^ *roids 
vjnod- 



Corticosteroids (pag£ 60 in EPR-2) 
Insert after the^thiif^ ^ ^ 



ence. 



The evidence of the efficacy of inhaled corticosteroids 
in chiiciren older than 5 yetirs of age was obtained 
from six trials, five of which were placebo controlled 
and randomized (see EPR Update-2002 for complete 
references). Overall these studies demonstrate that 
inhaled corticosteroids improve asthma control com- 
pared to as-needed beta^-agonists without any other 
long- term-control medication (Evidence A), Inhaled 
corticosteroid-treated patients with mild or moderate 
persistent cMhma demonstrate improvements in pre- 
bronchodilator FEVj, reduced airway 
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hyperresponsiven^, symptom scores and symptom 

{Tequenc}^ less supplemental beta^-agoiiist use, fewer 
courses of oral corticosteroids, arid lower hospitaliza- 
tion utilization. The evidenc?^ ' not suggest, 
however, that inhaled 
with Improvecl ^ 

lijllpiisuiii 
'3y H-'l 



use is associated 

.odflatof FEVj, 
jg growth, 
ily significant result 
: .a^-agonist control 

"^Jihale^' 'X)stcroids to 
jieor' . I TMs are 
e^r .^^^^ .^^^^ ^neof 
;;.Mons ap*W ta.be as 
.teroids In ^' 



which ' 

No ^ 
■ 'feat favorta the'?' 
. "'^oup. Studies co^ 

" jnolyn, nedo 

'^fea, hflt avallt. 

these ' ./^-term-cont 

effecir iihaiedcort 

astlima oH 3;ies (Evidence A, B) 

Cromolyn Sodium and Nedopifenil 
(page 60 in EPR~2) 

Replace the third paragraph of text with^tie following. 




Cromolyn sodium and I <r .u^^il have 
to provide sjinptom conLo^ ..eater than .00 in 
some clinical trials (Konig 199^ , t ty et al 1^?" ^ 
and to confer protection against ar^dbations 
asdima leading to hospitalization, rr^^lyin ^' 
children (Donahue et al 1997) and .r'-^ncy 
department visits (Adans et al 2001) < rt^.<results, 
along with the excellent salety protile, ju: !ly^/^nsid- 
emtion of these medications as treatment op ^iO :; . 
However, when data regarding the efficacy of rr- 
molyn recently were systematically reviewed (Ta^.:^- 
et al. 2000), the authors concluded that insufficien^t 
evidence existed to conclude that cromolyn had a 
beneficial effect on maintenance treatment of 
childhood asthma. Compai^ed to placebo, nedocromil 
reduces urgent care visits as well as the need for 
prednisone, which ai'e nieanlngfril clinical outcomes. 
However, nedocromil is no dUferent than placebo on 
all otiier outcome measures (CAMP 2000). Overall, 
nedocromil is significantly less effective in improving 
outcomes measures than inhaled corticosteroids 
(CAMP 2000). Nedocromil has not been adequately 
studied in children younger than 5 years of age. 
As a result of these disparate findings on 
cromolyn and nedocromil (i.e., some, but limited 
effectiveness and strong safety profiJ.e), the Exiiert 
PaneFs opinion is that cromolyn for children of all 
ages and nedocromil for children older than 5 years 
of age could be considered in the treatment of persis- 



tent asthma, but they are not prefenred therapies 
{Evidence A, B, C). 

Leukotriene Modifiers (page 65 in EPR-2) 
Replace the second paragraph of text with 
the following. 

lliree leukotriene ni.odifiei's™""- 
zaflrlukast and zileuton— are available as oral tablets 
for Ihe treatment of asthma. Leukotriene modiflei^ 
comprise I wo pharmac:oIogic classes of compounds: 
5 "lipoxygenase pathway inhibitors (e.g., zileuton), 
and ITRAs (e.g., montelukast and zaflrlukast). Only 
zafirlukast (for children as young as 7 years of age) 
and montelukast (for children as young as 2 years of 
age) ' ' approved for use in children. Zileuton has 
^ ^nslrated to control asthma more effec- 

.lan placebo (Israel et al 1996) and 
; -^'^rably to theophylline (Schwartz et al 1998) 
^atients with pemstent symptoms; studies 
1 tiave " been reported yet. 



^ 1 lA P ' ^ ken demonstrated to provide 
stdtip^ ^ Aiir wi but modest improvement in 
%/^n w' sed as monotherapy m both 
.^od ch^i , . young as 6 years of age and in 
i?Lxima cor # soiP'^ ther than lung fnnction in 
patienlv ap ' ^ f age (Pearlman et al 

2000; ^ "UiMioixetal 2001: Israel et 

al 1 99t et al.; -nan et al 1998; 

Busse et a^. 2001 ; K v. ,^ ^ ; Nathan et al 
.-^98; Tashkin e( . ^ . '<jec^^^;r:\ al 2000; 
i,.uuBu.ske et al. 1 'In gt \j ^ .,e studies 
itp\ii^^ patients ' -rf' or moderate 
pci asthma, ^^^^^^.^^/^^ classiflcaiion of 
sever <i#at always Sr in the studies, nor con- 
slsienll} \gr:;M. When comparing overall efficacy 
of n^KA . inhaled corficosteroids in adult patients 
with persisten t asthma, most outcome measures sig- 
nificantly and clearly favored Inhaled corticost eroids 
(Busse etal 2001). 

Insert as the final paragraph. 

Therefore, based on the available data comparing 
LTRAs to inhaled corticosteroids, the Expert Panel 
concludes liiat inhaled corticosteroids should be die 
preferred treatment option for mild persistent asthma 
in adults, and by extrapolation until published com- 
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parison data become available, for children (Evidence 
B, C). Five published studies evaluated the addition 
of leukotriene modifiers to fixed doses of inhaled 
corticosteroids: none compared tHe co^^ ^^Ination to 
increasing the dose of inhaied ^ \ 

Limitations of these sln^ 
conclusions, bu^ ,.end 
Improvement in *i ar me, symp- 

toms fr;:;^ • the com jmatk .ene mr>|inenj 

and '-%)>'H corticosteroid?; ^ A wit^ i 
doseo ^^;4^'*d coiticostv. , . ^ne, ^^^^ 

Figure 3-1. Ldhg-Term-Control Meffcations 
(page63inER|^>> - . 



Long-Acting Inlftfe Beta2- Agonists, ^ddp 
"Therapeutic Issues" colunfti: Treatmeo idice m 
combliiation with Inha&u , " x-^steroids 
ment of moderate persistent in aduu 
children over 5 years of age. 



Figure 3-4b. Stepwise Approach for Managing 
Asthma in Adults and Children Older than 
5 Years of Age: Treatment (page 85 in EPR-2) 

Step 2 

Mild Persistent 

One daily long-term-control medication 
Preferred treatment: 

Inhaled corticosteroids (low dose) 
Alternative treatment (listed alphabetically): 

Cromolyn 

OR 

Leukotriene modifier (only LTRAs are 
a^commended for use in childi^n) 

R 

.^^^ ^^Mocron?^* 

S«%, . ' .^-ase theophylline to serum 
; jllis of 5-15 ,ug/mL 



J*; 



Leukotriene Modifiers. Add: h/hp' .akast tablets, 
long^erm control and prevention of syp^ m is in 
mild persistent asthma for patients >Zy^- 6 of age. 
May also be used widi inhaled corticostero:- ^v^n> 
bination therapy to moderate persistent asthu - 
Zafirlukast: Change age z^Mukast to >7 years i; a, 
And add: May also be used with inhaled cortico- 
steroids as combination therapy in moderate 
pemstent asthma. Zileuton: add: May also be used 
with inhaled corticosteroids as combination dierapy 
in moderate persistent asthma. 

Figure 3-2. Quick-Relief Medications 
(page 64 in EPR-2) 

Short- Acting Inhaled Betag-Agonists. Add: 

Levalbuteroi 

Recommended changes to The Stepwise 
Approach to Managing Asthma; mild persistent 
astimia (step 2 care) (pages 85 through 97 
in EPR-2). 

Revisions of EPR-2 on moderate persistent asthma 
(step 3 care) are presented in the section 
"Medications: Combination Therapy" 



^^Step3^d^$|^J 

*1Please refir to the Medicattm^^^ Combination 
Theapy #page^si opiis^report. 



Key Repfcrnfftafio^^^Kjor managing 
asthma ill scliobl-ag^cfiSen and adolescents 
(page 97 in EPR-2) \ 

Pulmonary function testing^shouid yse appro- 
' ' p^riate referenc^popplations. Adolescents compare 
Wtter to childlirod than |f||{iiii}:^redictecl norms. 

m Wi #initifiring daily|p:; ; ^erm- ^ ^/ -^rapy 
for mild, i P : derate pt " 4^^- '^ttL .ne choice 
of medie^fi^'oncludes coij:;':^':^^^;;^^! of treatment 
effectivenek^ ' dividual p^^eM's history of 
previous respV-^Se j^therapies, the ability of the 
patient and fa. . ; to correctly use die medication, 
and anticipated patient and fknily adherence with 
the treatment regime (Evidence D). 

m Adolescents (and younger children when appro- 
priate) should be directly involved in establishing 
goals for therapy and developing their asthma 
management plans. 

m Active participation m physical activities, exer- 
cise, and sports should be promoted. 
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A written asthma management plan should be 
prepared for the student's school and should 

include plans to ensure reliable, prompt access to 
medications. EkhvA mitmp ^ parents to t^ike a 
copy to the child's ^^^^^ in parental per- 
mission mdr -^/^-..^ool nurse or 
desin;- ^ ^ 



' Kgure 3^3teR>¥is6 Appffiach for Managing 
Infants and Young Cliiidren (5 ¥ears of Age and 

Toiinger) With Acute or Chrome Asthma 
Symptoms (page 96 in EP% 



ill 



Step 2 ' ' 

Mild Pex^i^nt 

One daily "Lp' . 3rm-controi mw^, \ 
Pi^ferred ti <?- hiihM: 

Low-dose liu^ „ rnrticosti/'^^;;^ 

lizer OR MDi holding ci/P'fe 

without a face n, fteOR DPI) 
Alternative treatment tf in/JphabeU 

Cromolyn (nebulizer .erred; or Mli^th 

holding chamber) 



b nebu- 



OR 

Leukotrlene receptor antagon^^ 
Steps 

Moderate Persistent 
Preferred treatments: 

Low-dose inhaled corticosteroids imd lu^ ^ 

acting inhaled beta^-agonists 

OR 

Medium-dose inhaled corticosteroids 

AJtemative treatment: 

Low-dose inhaled corticosteroids and either 
LTRA or theophylline. 

If needed (particularly in patients with recurring 
severe exacerbations): 
Preferred treatment: 

Mediura-dose inhaled corticosteroids and 

long-acting beta;^-agonists. 
Alternative tieatment: 

Medium-dose inhaled a)rticosteroids and either 

LTRA or theophylline. 



Special considerations for managing asthma 
in different groups: infants and young children 

(5 years of age and younger), key recommenda- 
tions (pages 94 through 97 in EPR-2) 

m Diagnosing asthma in infants is often difficult, 
yet underdiagnosis and undertreatment are key 
problems in this age group. Thus, a diagnostic 
trial of inhaled bronchodilators and anti- 
inflammatory medications may be helpful. 

m Treatment for infants and y oung children with 
asthma has not been adequately studied. 
Recommendations for treatment cire based on 
extrapolations from studies in older children and 

: initiation of long-term-control therapy 
J:^^ad be strongly considered in the following 
^staoces, in the opinion of the Expert Panel 

^ iceD): 



^yc/ung children who had more 
5^er%odes of wheezing in the past 
aat I), more than 1 day and affected 
«p A' -.1, J have a high risk of developing 
pers^ ihm^., indicated by either (a) a 
p^* - topic dermatitis or a 

. dtimid OR (b) two of the 
t , ^^oamtr 'm-diagnosed 
allergic rliinil ' percent periph- 

eral blood r or ^ ing apart from 

riolds {Mar . ,:i al ^ .tinez 1995; 
c^'%tn)-Rodi%' "'•'-'303^^^'' 

Infants and young children consistendy 
reqi^^|; symptomatic treatment more than 
2 times per week should be given daily long- 
term-control therapy. 




Infants and young children who have severe 
exacerbations (requiring inhaled beta2-agonist 
more frequently than every 4 hours over 24 
hours) that occur less than 6 weeks apart. 
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When initiating daily long-temi-control therapy, 
iiihaled corticosteroids are the preferred treatment 

(SRE-Evideiice B). Alternative treatment options 
(listed here in alphabetical order bp^^' -^e there are 
insufficient data to enable p^-^ 
molyn and LIRA (my- • 



The initial ch''^' 
includes com.^ 
the ^^ividual ^ent 
I ^p- ^ to therapies, t^ 

ant '-j^-^ to corf eel 
aiiticif .tea patient and 
treatment ^;%jnen {Evide. 



. \ cro- 

: jedication 
' .ectiveness. 



It 



Response to theapy should be caretully moni- 
tored. Once conlfe^^f asthma symptoms i% ' 
established and susminei a careful st^pidoWn in 
therapy should be attempted. If clear benefit is not 
observed within 4 to 6 M'k^ alternative therapies 
or diagnoses should be considered (Evidence D), 



Diagnosis 

Several studies show that as many as 50 to 80 
percent of children with asthma develop symptoms 
before their fifth birthdays. Diagnosis can be diJEmlt 
in this age group and has important implicatiui^^ 
On the one hand, asthma in early childhood is 
frequently underdiagnosed (receiving such labels 
as chronic bronchitis, wheezy bronchitis, recurrent 
pneumonia, gastroesophageal reflux, and recurrent 
upper respiratory tract infections), and thus many 
infants and young children do not receive adequate 
therapy On the other hand, not all wheezes and 
coughs are caused by asthma, and caution is needed 
to avoid giving infants and young children mappro- 
priately prolonged asthma therapy. Episodic or 
chronic wheezing, coughing, and breathlessness also 
may be seen in other less common conditions, 
mcluding cystic fibrosis, vascular ring, tracheoma- 
lacia, primary immunodeficiency, congenital heart 
disease, parasitic disease, and foreign body aspiration. 

Among children 5 years of age and younger, the 
most common cause of asthma-like symptoms is 
viral respiratory infection. At present, the relative 
contributions of airway inflammation, bronchial 
smooth-muscle abnormalities, or other structural 
factors in producing wheeze with acute viral upper 
respiratory infections are unknown. There appear to 



be two general patterns of illness in infants and chil- 
dren who wheeze with acute viral upper respiratory 

infections: a remission of symptoms in the preschool 
years and persistence of asthma throughout child- 
hood. No clear markers are available to predict the 
prognosis of an individual child; however, in infants 

and young children under 5 years of age with fre- 
qmm wheezing (for example, more than tiiree 
episodes in the past year that lasted more than 1 day 
and affected sleep), risk factors significantly associ- 
ated with persisleni asthma at 6 years of age include 
having either (a) parental asthma histoiy or a physi- 
,,.cian diagnosis of atopic dermatitis or (b) two of the 
3 k)wing conditions: physician-diagnosed aller|yic 
; fis, peripheral bkiod eosinophilia, or wheezing 
jom cp' /Evidence C) (Castro-Rodriguez et 
' ' "jOO- 41995). AIAough currently not 
esiay t > conceivable that early recognition 
^ -'^ 01 lliese high-risk children could 
sec. prevention of childhood asthma. 




liagnoifk ceiiiplicated by th^ difficulty in 
^^taln^ objective m^^uiements of lung function 
iitilMs^age grjopp, EsseMal elements in the evalua- 
tion incjutte^^story^^mptoms, physical 
examiiiMpo, and assessment of quality of Itfe. 
A therapeutic triai with medications listed in figure 
.^.3-5d also will aid in the diagiwis4^ 

Treatment -v:- 

Figore^-6 illustrates the Expert Panel's recommen- 
dationgtiE^a stepwise apt||^^^^|ap^||ute 
and ciyftc a^||ima syini^m^f legSllili^^e 
prognosis for tiielwheezinjg infant or yoking child. 

It is the opiniQ|| of the Expert Panel that, in 
general, daily ton^^erm-control therapy should 
be initiated in and young children con- 

sistently requiring symptomatic treatment more 
than 2 times per week and in infants and young 
children who experience severe exacerbations 
(requiring inhaled beta2-agonist more firequently 
than every 4 hours over 24 hours) that occur 
less than 6 weeks apart. It is the opinion of the 
Expert Panel that the initiation of long-term- 
control therapy should also be strongly 
considered in infants and young children who 
had more than three episodes of wheezing in 
the past year that lasted more than 1 day and 



26 



Medications: Effectiveness in Children 



affected sleep AND who have risk factors for 
developing persistent asthma: either (a) parental 

history of asthma or a physician diagnosis of 
atopic dermatitis or (b) twn '-^ the following 

allergic rhinitis, 
Alood 



conditions: physicia 
greater than 4 

eosinot'*''^;' 



from colds 



following ha^' 

^r,s^fmn (FDA)- 
i .dialed corticostei .3 l 
(appr diildrc 
casonr#;,> ^ ' '^approved 1 



, jod ar % Admin- 

fo'^ ^^^>.»drs^n: the 

: ' solution 
,^ . j-ars of a|if) ^arj^iluti- 
"Siildreii 4 >iv .A .''"id 



A>^olderV 
^oj data, ti 

^proved 




older); tff ;?-^?cting beia-aguiv- ' 
(approved rJ^- :-!^^ 4 yeai's 
based on satks : rather thai; 
LIRA niontelui^fiV . rji;>; chewat 
for children 2 to :# of age) 

At present, there are few studii^ of medicati^ ig 
children younger than 3 yelrs of age. A the^litic 
trial of anti-inflammatory medicaf iSns should be 
monitored carefully. Treatment siiould be stopped, if 
a clear beneficial effect is not obvic|us^ati|ri 4 to 6* 
weeks. Inhaled corticosteroids have b^^^^. vtmvn to be 
effective In long4erni clinical studies w m 
contiast, cromolyn has ijiconsistently den: -^^ed 
symptom control in children younger than i yt of 
age (Tasdie et al 2000). A LTIU {montelukas%. 
mg chewable tablet has shown some effectiveness V^' ' 



wheezing in early childhood (Comiett et al 1993). 
Long-term studies in children 5 to 12 years of age 

al. fi^e time of erirollmeni: conclude that inhaled 
corticosteroids improve health outcomes for children 
with mild or moderate persistent astluna and that 
the potential albeit small risk of delayed growth 
from the use of inhaled corticosteroids is well bal- 
anced by I heir effectiveness (CAMP 2000), Furthen 
available long-term data indicate that most children 
treated with recommended doses of inhaled cortico- 
steroids achieve their predicted adult heights 
(Ageriofi and Pedei^en 2000). It is noted that the 
long- term prospective studies on growth involved 
budesonide, and that the retmsi)ective analyses 
included studies on beclomethasone, but the result 
have ^,^n generalized to include all inhaled cortico^ 
^ , ^ ^^parations. Although different preparations 
fe^ * very devices may have a systemic effect at 
I \. ^^^^^s, all short-term studies on numerous 
S^pre . /^.^ns suggest tliat the effect of inWed corti- 
j;; i[ ' on gro-- Ajs a drug class effect. In children 
^'f ' ' .>.;,.^.non.^aL V^:'^erse effects related to inhaled 
^ .cost- other options (cromolyn, 

lTR ' ,01^ or theopliylline) for initiating 

*mn'- xterm-conUol therapy are 



;^v^ TI:j#:^,.icI on high-quality evidence, 
■ rflfixper' recxj^ lends long-tenn- 
contj-oi^^^\' ^ ^ -1 v^ith mikl or 

modclff' ^*^;:m|,;„ ttiiuna because it provides 



children 2 to 5 yeai^ of age (Knorr et al 2001). 
Sustained-release theophylline is not lecommended 
as an alternative long-term-control medication for 
young children with mild pemsteot asthma because 
it may have paiticulai' risks of adverse side effects in 
infants who frequently have febrile illnesses, which 
increase theophyllJiie concentrations. Theophylline 
may be considered as adjitoctive therapy in young 
childim with moderate or severe persistent asthma 
tf there are cost considerations, but only if serum 
concentration levels will be carefully monitored. 

lo deciding when to Initiate daily long-term-control 
therapy, the cliniciaa must weigh the possible long- 
term effects of inadequately controlled asthma vs. 
ttie possible adverse effects of rriedlcatioes given over 
prolonged periods. There is evidence tliat anti- 
inflammatory treatment can reduce morbidity from 



control '^^Bhtifl 
(SRIMiviuence A) 
..^^insuiiicieni (r 
'vi^iietlier early v.^^^ ' 
d?''; 1^ ig-term»\i;^ 
\\\\. Tlyhio cou 



a symptoms 

nee to date 
; regarding 
/<':;ion with 
xon w^ill alter 



IClr 

disease. Although a 
preMnir;^ . . judy suggests that appropriate conixol 
of childi'^lf^li|te^ may prevent: more serious 
asthma t ::&teversible obstruction in later years 
(Agerioft and Pedei'sen 1994), these obseivations 
were not verified in a recent long- term randomized 
controlled trial in children ages 5 to 12 years 
(CAMP 2000), The best available evidence does not 
support the assumption that children 5 to 12 years 
of age with mild or moderate persistent asthma have 
a progressive decline in limg function that can be 
prevented by early initiation of long-term-control 
medications. Obsen^ational prospective dat;a from 
other large groups of children suggest that the 
timing of the CAMP intervention was too late, as 
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most loss of lung function in early childhood 

asthma appears to occur during the f'mt 3 to 5 years 
of life (Martinez et al 1995). Howt^vt^r, it has not 
yet been determined whether early rf^^" nition of 
children at high risk of develo^: : , . ' it 
asthma coupled with f^*-" ' i^r-. 'f%ntion 
will either prev^^*" .aog r ;i or pre- 

vent the develo|: ist^' .se. 
Curreii||||i:ritical f f Bspi|||^^^ adcl^lf ss 

the*: ' j'c are in pru^^t^^' ^ 



Reconm0idations for treating Jnfe^M andymmg 
children at cf^egnt steps of cai'e Jricliide: 

■I The patienf§^rtSponse to therapy should be 
monitored carefuJly. When benefits are sus- 
tained for 2 to 4 M A It s, a step down in 
therapy should be attempted. If there are no 
clear benefits within 4 * % *veeks, treatment 
should be stopped and alternative therapies or 
diagnoses should be considered (Evidence H). 

■ For step 2 care (mild persistent as^' .ii \ daily 
long-term-coiitrol therapy with an :i|£led 
corticosteroid is the preferred optio^!^^? ;^; 
molyn and LTR/\ are alternative t!ierar'''4^;' 
(SRE-Evidence A, B: Evidence B). A triarji 
LTRA in children 2 years of age or older cd 

be considered in situations in which inhaled - : 
medication delivery is suboptimal due to 
poor technique or adherence (Evidence D). 

■ When inhaled corticosteroids are introduced 

in step 2 care, doses should be in the low 
range. Inhaled corticosteroids are now avail- 
able in both MDI and nebulizer preparations. 
(See figures 3-5b and 3-5c in EPR-2 for dis- 
cussion of equivalency among preparations.) 

m For step 3 care (moderate persistent asthma), there 
are no data available that a)mpare treatments in 
step 3 care for infants and young children whose 
astlima is not well controlled on low doses of 
inhaled corticosteroids. Raommendations are based 
on expert opinion and extrapolation from studies 
ill older patients. (See Medications; Conibtiiation 
Therapy,) There are two main choices for step 
3 care therapy: adding long-acting inhaled 
beta2~agonists to low-dose inhaled corticos- 
teroids (SRE-Evidence B; extrapolation from 



studies in older children) OR increasing the 
dose of inhaled corticosteroids within the 

medium-dose range (Evidence D). Alternative 
but not preferred options are addhig eitlier a 
LTRA or theophylline (if semm concentrations are 
monitored) to low-to-medium doses of inhaled 
corticc^teroids (Evidence D). 

Comparative studies in older children and adults 
consistently favor combination therapy over 

increasing doses of inhaled corticosteroids. 
Because studies indicate tliat the potential for 
side effects of inhaled corticosteroids, though 
small, appears to be dose related and has been 
'"y^}: inonstrated in this age group at the mediiim- 
';,:^.^e rang*?:f\inhaled corticosteroids (Bisgaard 
^"t?^02) <mh of adding long-acting 

A. ^^;:ft^-aKumsts to a lower dose of inhaled 
^ '^nW^ is one preferred option (Evidence 
- , SAid^ ^v>;aj from adult studies). On the other 
feand. -=::,t;;v, ' ' no ddiP ' long-acting beta;>~ 
^ -viij^iild^; jt:.. - years of age, and 
... ' '.Ax&^^f'^" vo^ng children have shown 

Slim ^ ,dle^^ corticosteroids to be 
lectj; -dig p le and severe asthma 

(C(> ' de Bisgaard 1999, 

Nielst ^000)/' stu<^^ mailable in this 
age group tlir dt»" .... , .^.;'red ditferent 
doses of in! nave shown that 

^,^^^:reasing tfi(^^|^!^.ii0st e^^' ^" - 5; '^^^^^ducing 
\f 'Yd exacerbifflons (Bi*- ^] ' Hess 

./iitly effective ii ; \ , oth > 
co^^tfiisEciard 1999|^^^^^ 
These ro^'Jifr^^'ilso have-;Xv;^^^r' ^ -dies of 
adults. W^^^'' re, it is tfev^-" of the Expert 
Panel that u^: jdium doses of inhaled corti- 
costeroids as A Itjr .herapy for moderate asthma Is 
another prefei^^dceatment option. 

For all treatments, it is essential to monitor 
the child's response to therapy. If there is no 
clear response within 4 to 6 weeks, the 
therapy should be discontinued and alterna- 
tive therapies or alternative diagnoses 
considered. If there is a clear and positive 
response after 2 to 4 months, a step down in 
therapy should be undertaken to the lowest 
possible doses of medication required to 
maintain asthma control (Baker 1999; Kemp, 
Skoner, Szefler et at 1999). 
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Exacerbations caused by viral respiratory infec- 
tions may be intermittent yet severe. Consider 

systemic corticosteroids if the exacerbation is 
moderate to severe or at tlie onset of a viral 
respiratory intectioo if tlie patient has a his- 
tory of severe exacerbations. - 

ConsMiation with an asthma specialist 
• shoul^K considered tor intants and young 
children requiring step 2 care;, consultation 
is recommended for those iequlripg step 3 or 
^step4care. 

Several delivery devices are available fop^a|ti- 
and young children. The dose receiva#May vwy 
considerably aniong devices andjge groups, (^efe 
figure 3-$im a summary of therapeutic issues 
regardmg aerosordelivery devices j;^he child s 
caregivers must be instructed in the ijfoper use ol 
appropriately sized face masks, spacers/holding 
chambers with face maiks, and spacers/holding 
chambers for medication delivery to be ettective 
and efiicient. For children 2 years pf age and ^ 
younger, nebulizer therapy with mask may be 
preferred for administering aerosolAedications;^^^ 
Children between 3 and 5 years ut age may begin 
therapy with MDI and spacer/holding chamber 
alone, but if the desired therapeutic ettf cts .are not 
achieved, they may require a nebulizer or ag JilDI 
plus spacer/holding chamber and face maslfe 



Recommendations for Future Research 

m How do LTRAs and inhaled corticosteroids com- 
pare in safety and efficacy in both the short term 
and long term in the treatment of mild persistent 
asthma in children younger than 5 years of age? 

« Do anticipated differences in adherence to med- 
ication regimens (for example, inhalation therapy 
vs. oral tablet dose therapy) translate into signifi- 
cant clmical differences in overall asthma control? 

m What is the best form of adjunctive therapy in 
children with moderate persistent asthma who 
are not adequately controlled on inhaled cortico- 
sti^d therapy alone? Long acting betag-agonists? 
LT^^? Theophylline? 

Can, response to various long-term-control 
medications be predicted prior to initiating 
treiteient? Phenotype and genotype characteri- 
2:ations and delinitions are needed to address 

:\X;this opeiti^^ ^^-^ 



^^^^ ill 

X is thi^ostl^ective way of treating 
)n ^||t fia# only viral-induced asthma 

iifmptomi'V;. ' 

Is df%delivery using an MDI with spacer 
equal in ettigacy to nebulizfr treatments in 
diildhcil asthrna? 

k .^^^^^^^^^^ .iiiiiiliiiii 

Can early recognition and treatmSit of an infant 
dr^j^ung child at lugh nsk ol developing asthma 
prevent development ql. jfersistent asthma? 
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Key Evidence Tables 



Table 1 L Inhaled Corticosteroids vs. No Inhaled Corticosteroids 













Children older Ihnn 5 years ^ 


Childhood Asthma 
Management Research 
Group 2000a , 1- 

Raiidomisied, puiallel-arm, 

double-blirMjgd, 

placebo-conleBed^I 


Placebo 


; 418 


411 


9 +/- 2.2 


Mild or Moderate 




BUD .ir' 


311 


306 


9 +/- 2.1 


iViiiU Ui IVlUuclalc 




Jonasson, Carlsen, ^^^g 
Blomqvist 1998 

Randomized, parallel-aim, 
double-blinded, 
placebo-controlled trial 


V — ■ 

Placebo 

;/=J:: 

BUDl 
, BUD 2 

BUD 3 

1 




40 

40 

; lit 42 

41 

iiv:, m . ..^.rx^r^^^Kf,^ 


9.6 

in 9 
10.0 
9.8 


Mild 

iVillU 

Mild 
Mild 




Simons 1997 

Randomized, parallel-arm, 
double-blinded, 
placebo-controlled trial 


Placebo 
BDP 






■IIP'' 


9.5 +/- 2.4 
9'.*6'+/-'2-*6 


Mild or Moderate 
Mild or Moderate 





Hoekstra, Grol, 
Hovengaetal. 1998 

Randomized, parallel-arm, 
double-blinded, 
placebo-controlled trial 


Placebo 


19 





1,1 ^/ 1,0 


miiu or iviuueraic 




FP 


'.«f* 15 


''':"ioi'+/-1.8 


Mild or Moderate 




Agertoft and Pedersen 1994 
Paraliel-arm-controlled trial 


Placebo 
BUD 


216 


rMiu Z 


6.2 


Mild or Severe 

Mild or Severe 




van Essen-Zandvliet, Hughes, 
Waalkens et al. 1992 

Randomized, parallel-arm, 
double-blinded, 
placebo-controlled trial 


Placebo 


58 


17 


10.9 -fA 1.9 1 MM or Severe 




BUD 


58 


29.11-*;'^^^ 

'^Jiip1 

. 1 


. 


Jfclild or Severe 




Children younger than 5 years ' ' 


Ston; Lenney, Lenney 1986 

Randomized, parallel-arm, 
double-blinded, 
placebo-controlled trial 


Placebo 


14 


13 


3.4 +/- 1.5 


Unable to estimate 




BDP 


15 


15 


3.6 +/- 1,2 


Unable to estimate 




Connett, Warde, 
Wooler et al. 1993 

Randomizitrolled trial 


Placebo 


20 


19 


1.9+/- 0.5 


Unable to estimate 




BUD 


20 


17 


1.7 +/-0.6 


Unable to estimate 





Key: 

BDP = beclomethasone dipropionate BUD = budesonide FEV, = forced expiratory flow volume in 1 second 

FP = fluticasone propionate NR = not reported PC20 - provocative concentration of bronchoconstrictor that induces a 20% drop in FEV, 

SO = standard deviation Sx = symptom PEF = peak expiratory flow 

X = outcome reported 
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Illlgiljllllljpn 




■w^ 


' Sx/Meds 




Comments 




^^^^^^ 




,PC20 1 













224 


X ^'^^ X 

llllllllllllll^^^p^'' ^, 


V 
A 


V 

A 


V 




k 224 




1 ^ 


X 


X 


V 
/v 






12 


X X 


X 


X 




Not stated how patients with moderate- 
severe asthma were excluded. 




12 - 


X 
X 
X 


X 

X 

X 


Y 

' x 

, X 


1 X 








52 X 


X 


1 X 


X 








52 


.X 


X 


, ^''^ 


X 


X 






12 


X 


X 

1 


X 


■ 






12 


X 


, 


X 

11 . ..... 








270.4 (mean) 


X 


i 






X 


Control patients were those patients who 
deqljii^ recommendation to take inhaled 

j|iticosta'oids. 

Mialcd corticosteroid-free period after 
diagnosis is rcterred to as the run-in period, 

equal to at least 1 y€:ar. 




192.4 (mean) 


X 








X 






95.3 (median) 


X 


X 


X 








95.3 (median) 


X 


X 


X 




. X 


PiWTOCeuticaii company supplied study 


— — 




26 








X 




Study took place over an 18-month period 
in an attempt to eluninate seasonal bias. 




26 








X 








26 








X 


X 


Patients treated for up to 6 months, included 
in analysis if treated at least 5 weeks. 




26 








X 


X 


Study medication adjusted to 200-400 meg 
2x/day budesonide or 1-2 puffs 2x/day 
placebo depending on cluiical need. 



Source: 

Blue Cross and Blue Shield Association Technology Evaluation Center. Management of Chronic Asthma: 
Evidence Report/Technology Assessment Number 44. AHRQ Publication No. 01-EO44. Roclcville, MD: 
Agency for Healthcare Research and Quality. September 2001. 
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Table l-2a. Inhaled Corticosteroids vs. LonR-Acting Inhaled Beta.-Agonists 




Randomized, pai-aJiel-amij 
double-blinded, 
placebo-controlled tria|t^ 



Table l-2b. Inhaled . ^icoste 




Citation/Study Tyj.o 



Tinkelman, Reed, Nelson, 
et al. 1993 

Randomized, parallel-arm, 
double-blinded, 
placebo-controlled trial 




Table l-2c. Inhaled Corticosteroids vs. T ^( ^^^^romil 



itation/Study Type 



Childhood Asthma 
Management Program 
Research Group 2000a 

Randomized, parallel-arm, 
double-blinded, 
placebo-controlled trial 




Placebo 



BUD 



NLimbor Enrolled M 



418 



311 




411 9+/- 2.2 

306 ''W''- 9+7-'2.r" 



Mild or Moderate 



Mild or Moderate 
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m. 52 



X 
X 

X 







i 






X 


^ X 


X 



X 



52 


X^. ^ ^^^^x 


X 















X 
X 



Source: 



AuL? D ^M^*"^?- ^'^f. ^^"^^^ Association Technyfogy Cwlual<on Center. K4antigement of Gtironic Asthma: Evidence Report/Technology Assessment Number 44 
AHRQ Pubiicatton 01-E044. Rockville. yp^ Agency for Healttaf^ Research and Q&ky September 2001 ^ 




Source: 



Blue Cross and Blue Shield Association Technology Evaluation Center. Management of Chronic AskHrna- Cviuonco f 
AHRQ Publication No. 01-EO44. Rockville. MD: Agency for H^|hear|,Research and Qu||M^Se^iamlw aOOl 



rechnology Assessment Number 44. 





,:. Study Duration y.uijs^us|j 
(weeks) FEV, "^ij 










224 


X 


X 


X 


X 








224 


X 


X 


X 


X 







Source: 



A^i^J?''^^!.?"^. Association Technology Evaluation Center. Management of Chronic Asthma: Evidence ReportAechnokjgy Assessment Number 44 

AHRQ Publication No. 01-^044. Rockville, MD: Agency for Healthcare Research and Quality September 2001 ^ 
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